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a . the : era_ﬁip ‘compovinds of silicon are mow. being
the astion of oorrosive agents, poswess excellent
3k d1electric. consanta, are water- axd host-’
. re uln: tsed in.various teckaical fields

52 Sl yFLils is. based cu wilicio acid esters and
qmmwdwu nized vith ﬂu alxoxy-, emino-,

Bk .lﬁm to Mﬁm&a, hoat tmlfomtim,
£o | -Righ-aolesulsr silicon organic celpounds,
.-mnub ‘of inm m- of unem and o:uu atoms:

Mn ot formation of high-moleoular silicon organic ¢ oapounds,
19, Trom u-tioiniolo a51d ssters, may be reyresented as followa (6):

1. sms(oamy), _|__ g.ép_, %N(WH';)],,.l_

—+ 3 81(0CH,) 508 ~+ 2 CB;08;

\ Sanitized Copy pproved for Release 201 1/6/28 : CIA-RDP80-00809A00060020946-8



@

Sanitized Copy Approved for Release 2011/06/28 : CIA-RDP80-00809A000600220946-8 g

L oM

JAL Como R

e (cn 0)5510 n-}-—xo  B1(00Ey)5 - g :
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S o

o n si(ocn5)503-> ' (01{30) 31031(oc33)5+n H;0;5
~ 331 (oca3),,+ a neo + 8 sz(ocxj),‘
EB;(&H}))OH_}_D C‘PA;OH e P i . T

| ﬁﬂi(ms)am - 3 (an30)581031(ocnj)3+§ B o atc,

",;%.(0830)581081(00!5)3.}.& H0,n n (0830)58120(OH)+ n 03503, : k5

g" 'GH50)35190(W - %813‘03(0033)10 + . n 520 etc ; ‘;v,'.‘

mt mm: are: (0Hz0),810/810( 00K )J,,m(ocx ) 2nCH+OH, 1
4 #pation semalate of alternate 3spcatfioation ant eden;aTon. PR
n the degree of comdensation of en ester p and the num-

) lift;lfnr macting on a sran-nohenh of the ester is ex-

V,:pn' a_,

yi= & lr:l-uhtitntion moyn silanes, the formation °
ona be nmmeod as follows:

Grum ‘ f'lo reastion Ria)er
miooi-hho‘:n dorivatives
L Balar)gei0lp - Ry(kr),81C1 -
- Mkl o uuvl- - 1-"or tri- :
dlchlorsilane arylmoaochlorsilane St
‘upmﬂ.fmuqn
Re(m)zﬂ(on)e RyAr,B81(08 - e
Bilandiols ﬁml(.u ) ‘ . B
R Condensstion of silanec into siloxanes »
&) R(ar) ] R ) R(Ar) R(ar)
. T_,_!-zr---o--—T---o— . ,-—71— - R(Ar) —1- o~41—n(ar)
f 9 . R(ar) n : R(Ar) J(m
Sl Pomimmnumm Polysiloxanes Disiloxanes
‘:!. vhm R end &r maY be bivmnt'rmm..
R ' -2
»

N ’ ' . . . R
Sanitized Copy Approved for Release 2011/06/28 : CIA-RDP80-00809A000600220946-8



I Sanitized Copy Approved for Release 2011/06/28 : CIA-RDP80-00809A000600220946-8 §

50X1-HUM

COMFIBENTIAL

) In eddition to ‘open chain compounds, products whone -:v'u.,ture in syelic
ere. alao obta:Lned.

RN

g 81loxane chains are ver:r strong. The expenditure of conoiderabls ensrgy
- 48 required to break' ths 1ink’between the silicon and oxygon atoms,  Thé '
G- energy of cnlbination of . oxygen vith silicon 18 89,3 k:llocaloriea per.gram- .
. moleeule; the ‘emergy of combimation of oxygen atoms ¥ith eéch othsi is 58.6 -
4 kllocalories -per grm-mleonla, vhioh 1: ‘only. 2/3 of .the ensrgy of cmbinu-
'jtion oi' ox:gen with: siliuon._\ G

e m gmat resiatance of. 81licon orgenic ccmpomda to ‘the. action of hest
L 1s dus £0-%his. iuuy, the iy excoptianal thermal.: stability, funmmity too
-~ jnodeture and meny chemical: reagenta; .and’ excellent’ dielectric Tigures are
. 'dge to the faot that tho skeletons of silicon organic: compounds ars: construct-
o of silicon and oxygen atoms, eimilar to quarte,’ glass, and mineral si1i-
cates, They sve, thsrefors, aynthetic’ substitutes for'fibder giass,. asbestos,
md mica, coppared with whish they are oxeollent n'tifioial matoriala, ruais~
tant to molsture end high temparatures. . .- S S

mmfvor, should the thowmal trontunt emoed the parmisaible temporature :
lisit for organic compounds, the organic portiom of the high-molecular ailicon -
m'm cmpewkis running hroughout the highly diepersed basic mineral mater- .
ial  vndprgres fwrther chemical transformation, cmectod vith an increuo in s
the 'n.l‘lo of the oaorfiomt of polmriutim . i R : ;.

m:utm, tho altcmto Jrocesses of saponiﬁoation, oondenaation, and
thersal dacomposition &v high temperstures ultimately (1f the basic material
is:a nonsubstituted sster) resalt in the formatiom of a polymer whose composi-
tion Wuo (820,)n.

R TeasONs already given, the physical and chemisal properties of high-
‘maleular products 2btaldsd. from mcudmslecular silicon organic compounds
«mb thole of strongly umntoa polysilicio acids end their salts.

The high-molecular silicon orgenic compounds thus obtainsd form a orystal-
-lln IQttin sonsisting of mdiecales forming & ohain of slementary nweloi of
#1icom st sirromiled by four oxygen atoms disposed at equal &istances
(‘ 55 m Waits) from eech other on tho pesks of an almost perfect tetra-

X L A lattios frame of this type, formed of siliocon and oxygen atomn, -esembles
thltﬁlsﬁutmdnmmm vhere the intervala between the metai stimc-
_ ‘tutes axe 7ilied with brioks, blocks, tilss, and other building meterial.

e »In the comstrigtion of veramic materials of this type, for example, the

eEle i the siliocn orgenic shell between the tetrabedral nwolei of :
M m atoms are £1116d by othér molecules, e.g., by the hexag-
sirens d‘ aluninnm oxide. As a reenli, very stable

' " ohardoterifed by high mechanical, electrical and other physi-

whiCh snable the fintshed produot to withatand severe working
o foimed. The £i1ler, vhich does not react vith silicon organic

»li mﬁl at moderate Semperstures as & vfeocus, resilient plas-

Rg the #ilieca organic pl:-:-.

. rothauiulumuheetth siliocon orgmnic compounde uvased in tha
mfmm of cement, refractory materiala, special cersmiss, etc.

Mthr!wtmmitdutotbruttmthtolmm-nn

oocur wiien high-molesoular silicon organis acmpounds are subjectel to ths
astion of hest:

CORFDERTIAL
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COMRBENTIA! S0X1-HUM - .
RN “1y Surface ‘solution:of the filler in’the binding silicen; organic pclymer
7 under highwtemparatm condl ,ions. ‘Ae & ‘résult; e solld solution may be: for-
ed, eharactérized by ma.ximm structural density anﬁ ‘high mechanical etrength

Lo 2. Fomtion of ehsmiually a.ctive centers around ‘the: silicon atoma) :
i+ charecterized by the presence of. free. units’of, chemical affinity: at the moment .
- the orgspic radicals. sre saparated from them. . This brings about “an’ incrsege -
“'of the tendenoy for ¢hemical combination with the active molecules ‘of ‘the sscon~
e ey inmd.tmta, Juint orystallization, and the appearancee of; mtensitied.

. Thie awstl the feemihility of naing active typea of chem‘oal ocmpoxmdn

" s8 vaw matsrisl, capeble not only of @erving as wnusual fillers: for the intra-
molecular spaces of ailicon organic polymers or the products: of’ their complets
therma) dsscmposition (silicon-~oxygen lattices), but of’ cexbining chemically
with the aotive centers of the silicon polymers, when it {s'desirable to facili-~
tate tho soceleration of .tlis reaction of the basic liguid: phase: (tha ailicm‘.
,oumo compounds) with the aolia. phase (uetaluc oxma, ‘tes e

. M@tm of hish-qun.nty eilicate matorie.ls frun sil‘oon organic
mis snvisiges the preliminary sttaizment of high dispevelon in the basic. .-
&nd. m wlo:mt of gueranteed methods for investigating their dis~
“HPs g 8.0f  the particles, aésorption propcrtiaa, recrysm~
sedlnsion, photioity, sto. - ., :

tion ct the necessary emoumnt of 11quid h15h~noleculsr eilioon
4 into the s0lid mass of dispersed substance lowers the degrse
tuent friction, peptires the £iller particles, end facilitates
‘ﬂ.m. Tt-{s thus possible to achieve tighter packing.

wiy ‘%ﬁo huh dagro- of strength and wmiformity wbich jivea
,’hl tlnir high qniuty s achieved.

' m mh, the slay which is the carrier of plastic properties
i of thi ‘uAUAL: coremic masseu makes way for a high-moleoular
'nch has a substantial wZfsct on the quality of
it .msu and o besequent firing. Thie is all the more
ol in sany cgses materials containing clay are unstable and
".‘, 16r the moiﬂ.c wvorking conditions of the ceramic products.

m.m arganic compunde end apcolal okemic.i tecknology
o8 can be obtaimed from which the finished product oan be
g Bk cvmm, agweezing the paste through nozzles of various
; prveaiig, centrifugal oesting, machining the half-finished
41 with' um, oto,
gptm investigations cmnn the ahuve tleoreticsal position.
Tanic @ateriais prepared by us, in contrast to the ordinery multi-

itens, ‘are tvo-ow systems, in which one phase, the silicon
nd, 10 Mqa.& 6.4 the other, a refractory metallic cxide, ‘s

13 ¥ e DR O SR A CLD 8
B8ilidon Orgmnic Compownds), 1933
2, Kreshkov, A. P, and Petrov, G. 8., Zhwn. khim. prom., 8, 10 (19hk)

3+ Kroshkvy, A. P. snd Kemenskays, N. A., Zhuwrn. amer. tekhn. i proa.,
22, 6, ¥73 (A945)
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